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sumption coagulopathy occurred, the latter con-
tributing to the growth of the thrombus and,
therefore, to worsening of the heart failure.

The precise processes by which the defibrina-
tion disorders are induced are only partially un-
derstood. However, some factors that can be
present in a low cardiac output state such as
regional tissue ischemia, stagnant blood flow, in-
creased endogenous alpha-adrenergic activity and
hepatic dysfunction may predispose a patient such
as ours to the development of consumption
coagulopathy.'0"'1
To what extent the coagulation disorder con-

tributed to this patient's death is uncertain. From
the findings at autopsy, however, it was clear that
the bulk of the left ventricular thrombus de-
veloped acutely. Death was due to severe left
ventricular failure with pulmonary edema and low
cardiac output, at least partially due to compro-
mise of the left ventricular chamber volume by
the massive mural thrombus. Early administration
of heparin may have been beneficial in preventing
the growth of the mural thrombus. A noninvasive
diagnosis before the patient died may have been
possible by means of iodine 125 fibrinogen scan-
ning or cross-sectional echocardiography.12 The
recognition that a consumption coagulopathy may
occur in association with the development of
mural thrombi in patients with congestive heart
failure may lead to earlier diagnosis and more
definitive therapy.

Summary
The association of congestive heart failure,

cardiac mural thrombosis and consumption co-
agulopathy is not generally recognized. A case of
consumption coagulopathy in the setting of con-
gestive heart failure and massive left ventricular
mural thrombosis is described. A 55-year-old
man was admitted to hospital with symptoms re-
sulting from congestive heart failure. Abrupt
deterioration in his hemodynamic status was asso-
ciated with development of consumption coagu-
lopathy and rapid enlargement of a left ventricu-
lar mural thrombus, noted only at postmortem
examination. Possible pathophysiologic mecha-
nisms are discussed. Recognition that consump-
tion coagulopathy can occur in this setting may
allow earlier diagnosis and definitive anticoagulant
therapy of mural thrombosis in congestive heart
failure.
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TICRYNAFEN (2, 3-dichloro-4-[2-thienylcarbonyl]-
phenoxy-,acetic acid) is a uricosuric diuretic that
lowers blood pressure by a mechanism similar to
that of thiazide diuretics. A theoretical advantage
of uricosuric diuretics is their ability to reduce
rather than elevate serum uric acid levels. Al-
though ticrynafen was recently withdrawn from
general use by its manufacturer for evaluation of
possible hepatotoxicity, experience with uricosuric
compounds may have relevance for future thera-
peutic strategies. In this report we discuss two
cases in which there were abrupt increases in

From the Veterans Administration Medical Center, Long Beach,
California, and the Department of Medicine, University of Cali-
fornia, Irvine (Drs. Hubbell and Weber).

Submitted, revised, March 6, 1980.
Reprint requests to: Michael A. Weber, MD, Hypertension

Center (W130), VA Medical Center, 5901 E. 7th St., L-ong Beach,
CA 90822.

444 NOVEMBER 1980 * 133 * 5



CASE REPORTS

blood urea nitrogen and creatinine concentrations
soon after the institution of ticrynafen therapy.

Reports of Cases
PATIENT 1. A 66-year-old white man had a

four-year history of essential hypertension con-
trolled by hydrochlorothiazide (100 mg a day)
and clonidine (0.4 mg a day). There was no
history of renal, hepatic or cardiac disease. Find-
ings on physical examination were unremark-
able except for early nonexudative fundoscopic
changes. Three weeks after cessation of all medi-
cations he was given ticrynafen (250 mg a day)
and instructed to drink as much liquid as possible
for the first three days of therapy. Blood pressure
without treatment was 151/97 mm of mercury
with the patient lying down and 159/101 mm of
mercury standing. The blood urea nitrogen value
was 20 mg per dl, the serum creatinine level was
1.1 mg per dl and creatinine clearance was 75 ml
per minute. The serum uric acid concentration
was 8.2 mg per dl.

After one week of ticrynafen therapy the pa-
tient was asymptomatic. The blood pressure was
154/89 mm of mercury when lying down and
158/99 mm of mercury standing. The remainder
of the physical examination findings, except for
the fundoscopic changes mentioned above, were
normal. However, the blood urea nitrogen value
had risen to 40 mg per dl, the creatinine level
had increased to 2.6 mg per dl and creatinine
clearance had fallen to 37 ml per minute. The
serum uric acid had fallen to 5.3 mg per dl and
the fractional excretion of urate had increased
from a baseline of 4 percent to 19 percent. Analy-
sis of urine showed no abnormalities and the 24-
hour urine volume was 2,025 ml. There was no
eosinophilia. Ticrynafen therapy was discontinued
and after three months the patient's blood urea
nitrogen and creatinine values returned to base-
line (see Table 1).

PATIENT 2. A 49-year-old white man had a
20-year history of hypertension which was being
treated with hydrochlorothiazide (50 mg a day),
triamterene (100 mg a day), prazosin (2 mg a
day) and metoprolol (100 mg a day). Because
of an elevation in the serum uric acid concentra-
tion, administration of hydrochlorothiazide and
triamterene was discontinued and therapy with
ticrynafen (250 mg a day) was begun. The pa-
tient took his last triamterene and hydrochlorothi-
azide doses 12 hours before taking the first ticry-
nafen tablet.

TABLE 1.-Values for Blood Urea Nitrogen,
Serum Creatinine and Uric Acid Concentrations in
Two Hypertensive Patients Before, During and

After Treatment With Ticrynafen

Blood
Urea Serum

Nitrogen Creatinine Uric Acid
mg/dl mg/dl mg/dl

Patient 1
Pretreatment ........... 20 1.1 8.2
During treatment ....... 40 2.6 5.3
Posttreatment .......... 18 1.1 6.8

Patlent 2
Pretreatment ........... 22 0.9 9.2
During treatment ....... 53 3.8 6.8
Posttreatment .......... 25 1.6 8.2

One week after the institution of ticrynafen
therapy the patient complained of general malaise,
dry mouth and excessive thirst. Blood pressure
was 146/94 mm of mercury lying down and 140/
98 mm of mercury standing. The remainder of the
physical examination showed no abnormalities.
On the previous regimen of diuretics, the blood
urea nitrogen value was 22 mg, creatinine was 0.9
mg and serum uric acid was 9.2 mg per dl. After
ticrynafen therapy, the blood urea nitrogen level
was 53 mg, creatinine was 3.8 mg and serum uric
acid was 6.8 mg per dl. Analysis of Urine showed
no abnormalities and there was no eosinophilia.
Three weeks after discontinuation of ticrynafen
administration, the blood urea nitrogen value had
fallen to 25 mg and creatinine to 1.6 mg per dl;
the serum uric acid concentration was 8.2 mg per
dl (see Table 1).

Comment
Ticrynafen is a diuretic that, before its with-

drawal from general use, appeared appropriate
for treating patients with concurrent hypertension
and hyperuricemia. The blood pressure lowering
effect of the drug is comparable to that of
hydrochlorothiazidel and chlorthalidone.2 In ad-
dition, the agent inhibits tubular reabsorption
of both filtered and secreted urate3 and thus
lowers serum uric acid levels. Adverse effects seen
with the use of ticrynafen include occasional
weakness, faintness and lethargy. As with other
diuretics, postural dizziness can occur.

The two cases presented above illustrate a
potentially important adverse reaction that can
occur with ticrynafen. One patient was taking a
combination of hydrochlorothiazide and triam-
terene before the institution of ticrynafen therapy.
In unpublished studies the combination of ticry-
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nafen with the potassium-sparing diuretic triam-
terene caused an elevation of blood urea nitrogen
and serum creatinine up to levels of 81 mg per
dl and 5.2 mg per dl, respectively, in three of
seven normal volunteers within three days of
starting therapy. Although our patient did not
take the two drugs concomitantly, the previous
triamterene therapy probably played a major role
in the abrupt increase in blood urea nitrogen
values. There is no obvious explanation for the
acute deterioration in renal function associated
with ticrynafen in our other patient who had been
without treatment for three weeks previously.

The mechanism of the renal impairment in-
duced by ticrynafen is not known. Acute increases
in uric acid concentrations in the renal tubule or
uric acid-induced interstitial nephritis, although
rare,4 are possible explanations. Fortunately, these
apparent reductions in renal function appear to
be reversible.
Two additional cases of acute renal failure

during ticrynafen treatment have recently been

reported.='6 In both instances, ticrynafen was sub-
stituted for hydrochlorothiazide in the absence of
a diuretic-free period for the purpose of rehydra-
tion. Clearly, it would be helpful for any previous
diuretic treatment to be stopped at least three days
before the institution of uricosuric therapy so as
to allow sufficient rehydration to minimize the
possibility of urate precipitation. Moreover, the
future use of uricosuric diuretics should be re-
stricted to hypertensive patients known to be
susceptible to clinical gout; administration of these
agents for asymptomatic hyperuricemia does not
appear to be justified.
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